Objectives: The aim of the study was to characterize the PAH exposure level based on 1-hydroxypyrene (1-HP) in urine of Polish pregnant women and to assess the relationship between PAH and factors such as smoking, environmental tobacco smoke exposure, place of residence, heating and cooking method. Materials and Methods: The study population included in this analysis consisted of 449 pregnant women who had been the subjects of the prospective Polish Mother and Child Cohort study performed in 8 regions of Poland. The women were interviewed three times during pregnancy (once in each trimester). 1-HP concentration in urine was chosen as the biomarker of exposure to PAH. The urine sample was analysed using high performance liquid chromatography (HPLC). The active and passive smoking exposure was verified by saliva cotinine, analysed by high performance liquid chromatography coupled with tandem mass spectrometry (LC-MSMS) and isotope dilution method. Results: 1-HP concentration in urine ranged from 0.02 to 10.2 μg/g creatinine with the geometric mean (GM) 0.4 μg/g creatinine. The significantly higher concentration of urinary 1-HP in pregnant women was observed for summer collection (GM ratio: 1.1; p = 0.01), among smokers (GM ratio: 1.7; p < 0.001) and for the women living in big cities (GM ratio: 1.3; p = 0.001). Conclusions: The significantly higher concentration of urinary 1-HP in pregnant women was observed for summer collection, among smokers and those living in big cities.
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IJOMEH 2011;24(1) 9 but when the exposure from other sources is important, the contribution of the dietary intakes to the overall exposure is negligible [4, 5] . Ambient air pollution levels are related to the industry in the area, intensity of traffic, amount and sources of residential heating and meteorological conditions. The published data evaluated the PAH exposure among pregnant women mostly based on personal air monitoring or PAH-DNA adduct levels. Detailed analysis of environmental exposure to PAH derived from US and Polish cohorts of pregnant women shows that personal PAH exposure was 10-fold higher in Kraków than in New York City (NYC) The additional analysis performed in Kraków indicated that the nine analysed PAH and ∑8c-PAH personal indoor, and outdoor levels were more than 10-fold higher in winter than summer [9] . The outdoor PAH level alone accounts for 93% of total variability in personal exposure during heating season. During the nonheating season a 1-hr increase in environmental tobacco smoke (ETS) exposure was associated with 10-16% increase in personal exposure to PAH and 1°C decrease in ambient temperature was associated with 3-5% increase in
INTRODUCTION
Polycyclic aromatic hydrocarbons (PAH) are a group of compounds, comprising two or more fused aromatic rings, that are formed as a result of incomplete combustion of organic matter. Sources of environmental contamination can be both industrial and nonindustrial, the most common sources being cigarette smoke, grilled and smoked food processes, coal-fired utilities, steel plants, coke-oven plants, graphite electrode manufacturing plants, Söder-berg aluminium electrolysis plants, vehicle exhaust, woodburning ovens and fireplaces. Because PAH exposure occurs as an exposure to mixture of compounds, pyrene and its main metabolite, 1-hydroxypyrene (1-HP), are considered appropriate surrogate markers of total PAH exposure. The level of this biomarker can be assessed in urine. Complete urine collection may be difficult to achieve due to forgetfulness, misplacement of samples, insufficient container capacity, erroneous inclusion of urine from the first void, or loss of urine during de fecation. Furthermore, it may be inconvenient for individuals performing their routine activities to carry containers of urine; this certainly acts to reduce the number of people participating in the study. Thus, the easiest and more convenient way is to collect smaller volumes and combine the biomarker measurement with the determination of creatinine -a measure of diuresis [1]. Smoking is the major source for PAH exposure for subjects not occupationally exposed to PAH, so in the studies evaluating the impact of such exposure (relating to ambient air pollution) on pregnancy outcome, verification of smoking status in pregnancy period seems to be the standard. Smokers excreted significantly higher amounts of 1-HP compared to non-smokers and the number of cigarettes smoked correlated rather well with urinary 1-HP concentration [1] [2] [3] .
In the case of low environmental exposure to PAH, the consumption of PAH-rich diet (especially grilled, fried and smoked) can influence the excretion of 1-HP,
